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Specification 

1. Title of invention 

3 branch line 3dB hybrid circuit 

2. Scope of claims 

A 3 branch line 3dB hybad circuit comprising of the 
input-output lines (1 j 2. 3 ; and 4), the parallel line 
one (5 and 8) and the parallel line two (6* and 7), and 
the three serial lines (9. 10, and 1 Q. 
And which impedances of the aforementioned line 
one and line two are set same as the one of the input- 
output lines. 

And which frequencies of grade and isolation are 
matched by providing the pointed patterns (12, 13, 14, 
and 1 5) on the line one and the line two near 
bifurcation of the input-output lines (9 and 1 1). 
3 Detailed description of the invention 
Onef summary of the invention: 
The 3 branch hue 3dB hybrid circuit which 
frequencies of grade and isolation are matched by 
providing the receivers at the bifurcation of Hues. 

l-ield of the invention: 

This invention is for a 3 branch line 3dB hybrid 
circuit which is used for distribution and composition 
on the micro snip circuit. 



The branch line 3dB hybrid circuit is used for input 
and output sides on the microwave amplifier and 
most of them are 2 branch line circuits as Figure 3. 
Ttiis operation is well known as: CI and C2 are X/4 
lines and if we set A as the input side, the input 
power will be transmitted to the output port C 
til rough the line CI , and also through the line tl and 
C2 ; or C4 and C3, it wiU be changed to the output port 
D (since the length of C4 and C3, tl and 12 will be 
the same, ihey will join at the point O), the input 
power Vt (3dB) will appear at the output ports C and 
D by setting the line width (impedance) appropriately. 
At the port D, there is a phase difference of '/i 
between the input power from the line C3 and the 
input power from the lines CI, C2, and C4, therefore 
they counteract each other and there will be no input 
power which will flows to the port B (in the ideal 
case). Thus, die dummy will be connected to the port 
8 resistance to absorb the reflection wave. 
Hie branch line 3dB hybrid circuit iu Figure 3 is easy 
to comprise, but the frequency baud is comparatively 
restricted and the practicable band is only 1 0%. 
When more than 10% of the band is required, two of 
this 3 branch line circuits will be connected to use as 
a two-stage circuit 
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Description of the relevant art: 
Figure 4 .md Figure 5 show the 3 branch line 3dB 
hybrid circuit. The lines 1 and 4 are on the input side 
and lire hues 2 and 3 are on die output side. The line 
? and 8 and the lines 6 and 7 are die line one and tiie 
line two which are in series with the lines on input- 
output sides The lines 9, 10, and 1 1 axe in parallel 
with these lines and die lengths of these three lines 
are XgM It functions as you can see in Figure 3; the 
input power will be transmitted to the output port 2 
and the output port 3, and then distribute 3dB. There 
is no input power which flows to the port 4, thus, the 
port 4 will be connected to the dummy resistance to 
absorb the reflection wave. When the frequency 
band can be less than 20% of the center frequency, 
this branch line 3dB hybrid circuit is used as a 
balanced amplifier, a mixer, or a phase converter. 
On the 3 branch line 3dB hybrid circuit, when we set 
the impedances of each line as shown, it is well 
known that the impedances Zpl and Zp2 on the 
parallel lines 9 and II and the line 10 will be as 
follows 



Zpl=Zo/V2-l (1) 

Zp2=v'2 x Z^s./Z,, (2) 

If Zsl=Zn, the (z) formula will be as follows; 

Zp2=V2Z, (3) 

And if*Zo=50n, Zpl will be 120 70 and Zp2 will be 
70. 70. Figure 5 shows an example of when wc used 
0.8 mm thick Teflon glass board and A.g/4 is 1 3.6mm 
on the basis of tins formula. The characteristic in 
Figure 5 is shown in Figure 6. In this figure, 1-2 
shows the grade frequency characteristic of the input 
port I and the output port 2, and also 1 - 3 shows the 
character istic of grade frequency on the input line I 
and the output line 3. 1-4 shows the isolation 
between the port I and the port 4. 
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We can get a good effect for grade from this graph 
hut the baud of isolation will deviate from the 
required width. It is clear that the center frequency 
of grade (approximately 3.9 GHz) and the center 
frequency of isolation (in the full curve, the center 
frequency does not appear yet. We can estimate the 
center frequency as 3.2-3.3GH3 as shown in the 
dotted line.) arc not matched. 
As for other assortments of line impedance, (Z) 
7,s1-Z n /v2=35.40, Zpl = 120.70. Zp2=Z 0 /V2-35.4O 1 
and (S) Zs 1^2^,-70.70, Zpl=120.7O, Zp2=2^2Z0^ 
i 4 1 .40 (Z) 15 used as a standard form since it has a 
belter characteristic (wider band). However, we need 
to change the width of lines since Zsl^ZO. 

Problems to be resolved by the invention' 
Wc can set appropriately the impedance of the line 
1 0 which is the middle of the serial lines 5-8 and the 
parallel lines 9-1 I with the input-output lines. 
However, if we calculate the impedance of the serial 
lines S-? as 50O which is same as the one of input- 
output hues with considering the facility of the 
design and using this dimension, the isolation band 
will deviate from die required width as mentioned 



above and we will have a problem that the center 
frequency of grade and the frequency of isolation 
won't match. 

This invention will improve this problem by a simple 
method and will match the both frequencies. 

Summary of the invention: 

As can be seen m Figure I , we added some pointed 
patterns (receivers) 12-15 near bifurcation of the 
lines 9&1 1 which are in parallel with the input-output 
lines. 

The value is the same as the one in Figure 5 and 1-4 
are the lines on the input-output sides. S&S and 6&7 
are the serial lines, the line one and the line 2. with 
the input-output lines > and 9-11 are the three parallel 
lines which comprise the body of 3 branch line 3dB 
hybrid circuit These lines are comprised with micro 
stnp lines and thus there are a conductor layer and an 
insulating layer even though they are now shown in 
die figure and the tines 1 -1 1 will be formed on the 
insulating layer. 



5 



C 



Japanese published unexamined application 1988-294104(3) 



Operation of the invention: 

Ry providing the patterns J 2-1 5 on the lines, we can 
match the center frequencies of grade and isolation. 
The. influence on uncontinuity for the impedance at 
bifurcation, and the unsuitableness of length and 
width of each line will be compensated by providing 
the patterns 12-15. Therefore the charactenstic of the 
isolation will he improved by this invention, 

Description of the preferred embodiments: 
Figure 2 shows frequency character! sties of grade 
and isolation when wc used the 0.8mm Teflon glass 
board and Xg/4 is 1 3.6mm. As shown in the figure, 
the center frequency of grade and the center 
frequency of isolation are inatcheu well. By notching, 
rhe characteristic of grade won't change but the 
characteristic of isolation wilt change. 



The lines LI and L2 in Figure 1 are both X»/4 and in 
this example. Xg/4 is 1 3. 6mm. The wjdth of the lines 
which are 50O is 2.16mm, the width of the lines 9 
and 1 1 which are 1 20. 7C1 h 0.34mm, and the width 
of the hue 10 which is 70.7Q is 1.20mm. L2 is the 
center distance but the LI is from the port of line and 
the center distance will be 1 3.6+2.16=1 5. 7mm. The 
points on this line are also contributed to the match of 
the aforementioned frequency. 

Effect of the invention: 

On this invention, wc can compensate the declination 
of isolation band and match the bands of grade and 
isolation by the simple method with providing the 
patterns 12-15 r.ear & furcation v/iih the parallel lines 
on the input-output-lmes. 



Drief description of the drawings: 
Figure I shows a hybrid circuit of tins invention. 
Figure 2 shows characteristics of the circuit in Figure 
I . 

Figure 3 is a schematic diagram for relevant art. 
Figure 4 is a schematic diagram for 3 branch line 3dB 
hybrid circuit 

Figure 5 shows a specific example for Figure 4. 
Figure 6 shows characten" sties of the circuit in Figure 
5. 

In Figure I , ! -4 are lines on input-output sides, 5 -8 
aie the line one and 6-7 are the line two, 9-1 1 are the 
three parallel lines, and 12-15 are the Added patterns. 

Applicant: Fujitsu Limned 
FateiH attorney: Miuoru Aoyanagi 
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